Aims To determine which self-management factors and psychosocial work factors were associated with disclosing diabetes to colleagues, line managers and occupational health personnel among workers with Type 1 diabetes.
Introduction
It is estimated that~95% of diabetes management is selfmanagement [1] . As workers spend 60% of their waking hours at work [2] , self-management of Type 1 diabetes at work is inevitable.
Self-management of Type 1 diabetes can be challenging at work [3] . In order for workers to self-manage their diabetes effectively, support may be required from the workplace [4] [5] [6] . Studies show that employers do provide support and work adjustments to those who need to manage their chronic health condition at work [7, 8] . In such cases, workers have disclosed their health condition to their employer (i.e. line manager) or to their colleagues [7, 9, 10] . Compared with other chronic conditions, people with diabetes are less likely to disclose their condition at work [9] . In people with diabetes, workplace disclosure is associated with selfmanagement behaviours at work [6, 11, 12] .
Despite its importance, knowledge of Type 1 diabetes disclosure at work is limited. We examined which selfmanagement and psychosocial work factors were associated with disclosure at work among workers with Type 1 diabetes. In addition, we estimated how those factors were associated with disclosure to colleagues, line manager and occupational health personnel.
Materials and methods
For the present study we tracked a sample of workers diagnosed with Type 1 diabetes. Altogether 2464 people received the questionnaire (four were deceased and 32 were unreachable), and 1214 returned the form. The response rate was 49.3%. We excluded from the analysis 201 questionnaires that were filled in incompletely; thus, the final sample of completed questionnaires included 1013 respondents with Type 1 diabetes.
We studied only working Finns with Type 1 diabetes. Those who were retired, unemployed, students and homemakers who had not been working in the last 12 months were excluded. This left a final sample of 767 respondents for analysis ( Table 1) .
The Research Ethics Committee of the Northern Savo Hospital District reviewed and approved the research protocol (18//2010).
Measurements
The questionnaire contained the following themes: sociodemographics, diabetes background, diabetes and work, health and disclosure of diabetes. The questionnaire included 108 questions and based on previous studies on disclosure at work [9] of those 52 questions were selected for principal axis factor analysis. Seven factors were identified: (1) the opportunity to self-manage diabetes at work (Cronbach's a = 0.841); (2) mental stress attributable to managing diabetes at work (Cronbach 0 s a = 0.832); (3) taking medical time off from work (Cronbach's a = 0.896); (4) adhering to self-management at work (Cronbach's a = 0.735); (5) social support (Cronbach's a = 0.843); (6) relations at work (Cronbach's a = 0.629); and (7) psychosocial work ability (Cronbach's a = 0.751) ( Table S1 ). The items that fall under each factor are described in the Supporting Information (Appendix S1).
Disclosure of diabetes
The previously used 'Disclosure of illness' measurement [13] Data are n (%) except where indicated. Missing data were excluded. *Self-reported. **Disclosure to occupational health personnel has been reported only for those who stated their organization had occupational healthcare services.
What's new?
• We examined disclosure of Type 1 diabetes to colleagues, line managers and occupational health personnel in a representative national sample.
• Psychosocial factors had the biggest role in workplace disclosure. Social support and psychosocial work ability were associated with disclosure to colleagues, line managers and occupational health personnel. Quality of relationships at work was associated with disclosure to colleagues and to the line manager. Furthermore, opportunity to self-manage diabetes at work was associated with disclosure to colleagues.
• Only half of respondents disclosed their Type 1 diabetes at work and further research is required to examine the reasons for not disclosing Type 1 diabetes.
personnel (.947). For the analyses, we first calculated an overall mean score across the items for disclosure made to colleagues. The single mean score was then dichotomized, 0-1 (0 = not at all; to a small extent; to some extent; and 1 = to a large extent; to a full extent). These steps were repeated for disclosure to line manager and disclosure to occupational health personnel.
Covariates
Other measures included gender (1 = women; 2 = men), age (years), education (1 = no education or only high school; 5 = university), length of employment (years), HbA 1c level [1 = ≤60 mmol/mol (≤7.5%); 2 = 61-70 mmol/mol (7.6-8.5%); 3 = 71-80 mmol/mol (8.6-9.5%); 4 = ≥81 mmol/mol (≥9.6%)], duration of diabetes (years), comorbidities (0 = no; 1 = yes), serious hypoglycaemic episodes (0 = no; 1 = yes), number of workers at current work place, working hours, work pattern (0 = regular; 1 = irregular) and type of work (0 = mentally demanding or equally mentally and physically demanding work; 1 = physically demanding work).
Statistical analysis
Three sets of multiple logistic regression analyses were conducted to estimate the associations between the seven factors and the disclosure separately to (a) colleagues, (b) line manager and (c) occupational health personnel as expressed by odds ratio and 95% CI. The models were adjusted for sociodemographic covariates (gender, age, education and length of employment), for diabetes-related covariates (HbA 1c , duration of diabetes, comorbidities and serious hypoglycaemic episodes), and for work-related covariates (number of workers at current work place, working hours, work pattern and type of work; Table 2 ). All analyses were carried out in SPSS for Windows, Rel. Missing data were excluded. The models were adjusted for sociodemographic covariates (gender, age, education and length of employment), for diabetes-related covariates (HbA1c, duration of diabetes, comorbidities, and serious hypoglycaemic episodes), and for work-related covariates (number of workers at current work place, working hours, work pattern and type of work). 
Results
The characteristics of the 767 participants are summarized in Table 1 . Most (68%) of the participants had good or moderate HbA 1c levels. More than 40% of the participants had a Type 1 diabetes duration of >10 years. A total of 52% of the participants had disclosed their diabetes to their colleagues, 45% to occupational health personnel and 28% to their line manager.
In the logistic regression analysis the sociodemographic covariates older age and longer employment were associated with disclosure of Type 1 diabetes to the line manager ( Table 2) . Workers with longer employment were also more likely to disclose the condition to their colleagues. In addition, older workers disclosed their diabetes to occupational health personnel.
Of the diabetes-related covariates, higher HbA 1c level, longer duration of diabetes and serious hypoglycaemic episodes were more likely to be associated with disclosure to the line manager. In the case of serious hypoglycaemic episodes, workers also disclosed their diabetes to their colleagues.
Those with irregular working times were more likely to disclose their condition to their line manager. Workers were more likely to disclose their condition to occupational health personnel if they had physically demanding work and worked for a larger organization.
After adjusting for covariates, the final models showed that receiving social support and having good psychosocial work ability were significantly associated with disclosure to colleagues, line manager and occupational health personnel. Good relations at work were associated with disclosure to colleagues and the line manager. Furthermore, the opportunity to self-manage diabetes at work was associated with disclosure to colleagues.
Discussion
The present study showed that about half of the participants had disclosed their diabetes to their colleagues and occupational health personnel, and only 28% to their line manager. Different factors were associated with disclosure to colleagues, line manager and occupational health personnel.
Psychosocial factors had the biggest role in disclosure at work. Workers who had disclosed their condition to colleagues, line manager and occupational health personnel were more likely to report receiving social support from these groups of people and were also more likely to report good psychosocial work ability. These results are consistent with other studies that found social support to be important for good self-management of Type 1 diabetes and other chronic conditions at work [6, 14, 15] . In addition, good relations between colleagues and line managers may also encourage disclosure.
Serious hypoglycaemic episodes were associated with disclosure to colleagues and line managers. Higher HbA 1c level, and longer duration of diabetes were associated with disclosure to line managers only. These results support previous studies reporting that people with Type 1 or Type 2 diabetes choose to disclose depending on how serious their condition is and which self-management activities are required [14, 16] . In the present study, individuals who had irregular working times, including shift work, were more likely to disclose their diabetes to their line manager. This may emphasize the line manager's role in implementing work adaptations and facilitating job retention among workers with chronic conditions [17] .
The opportunity to self-manage diabetes at work was associated with disclosure to colleagues only. This finding is not surprising as Type 1 diabetes is mainly a self-managed condition where individuals are required to carry out multiple daily self-care activities whilst at work [4, 14, 18] . It may be difficult for a worker with Type 1 diabetes to hide certain self-management activities from their colleagues.
Older workers, those with physically demanding work and those working in larger organizations were more likely to disclose their condition to occupational health personnel. This was to be expected, as these workers have more need for support, and availability of occupational healthcare is better in large organizations [19] .
A key strength of the present study is that it included a large representative national sample of 767 working respondents with Type 1 diabetes. The sample represented workers from a wide range of organizations and types of work. The study was cross-sectional, however, and the measurements used were self-reported.
Further longitudinal research should focus on disclosure rates, reasons for choosing not to disclose or deliberately concealing Type 1 diabetes, and the impact of working relationships on disclosure. 
